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Space Missions Model Overview 

 Cost estimating for Formulation through Implementation for 
robotic Earth and Space Science Missions 

Methodology used in supporting NASA mission analyses for 25 
years. 



– 1989: initially developed to support NASA’s Discovery Program 

Applied to Mars Pathfinder and NEAR 

1991: Major modification to incorporate PRICE H  

Used for NASA’s first Discovery AO (Announcement of Opportunity) evaluation in 
1994 

Periodic updates from 1994-2014 

Updated regularly with data from missions such as Lunar Atmosphere and Dust 
Environment Explorer(LADEE), Mars Science Laboratory (MSL), Gravity Recovery 
and Interior Laboratory (GRAIL), etc. 

–

–

–

–

–
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Space Missions  Overview 

 Implementation of PRICE 
TruePlanning® for Hardware 
specifically tailored for 
estimation of Space 
Missions 

 Component-Level Cost Estimating 
Methodology 

– Spacecraft/Instrument component types cover
all space subsystem functions 

Flight Element (Spacecraft) and Instrument 
Estimates are built up from a user-defined 
combination of subsystem and component-
level estimates 

Space Mission Component level inputs drive 
the inputs for the PRICE TruePlanning® model 
for Hardware 

 

–

–
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Space Missions Overview 
 Development Phases: 

Design:  these costs come directly from the 
TruePlanning ®Hardware model 

Fabrication:  these costs come directly from 
the TruePlanning ® Hardware Model 

Assembly Integration and Test:  these costs are 
a function of the Design & Fabrication costs 

Launch Operations:  these costs are a function 
of Design and Fabrication costs 

Project Support Functions: 
Project Management 
Mission Analysis 
System Engineering 
Safety and Mission Assurance 
Science/Technology 
Mission Operation System (MOS) 
Assembly and Integration Support 
System Test 
Ground Support Equipment 

–

–

–

–



–

–

–

–

–

–

–

–

–

These 

costs 

apply 

to all 

phases 

   Milestones: ATP CDR SIR Ship 

WBS Design Fab I&T 
Launch 

Ops 

1) Project 
Management 

2) Systems 
Engineering 
(w/ Mission 
Analysis) 

3) Mission 
Assurance 

4) Science/ 
Technology 

5) Payload  
(w/ details by 
subsystem) 

6) Spacecraft 
(w/ details by 
subsystem) 

7&9) MOS/GDS 
Dev 

10) System I&T 
(w/ Ground 
Support Equip) 

Space Missions 

estimated costs 

align with the 

NASA WBS and 

provide 

phasing details 
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TruePlanning® Methodology 

 TruePlanning® is a set of Parametric Models executed using an 
Activity-Based Costing approach 
 

Parametric Modeling is: 

– An Operations Research Discipline 

Relies on … –
• Mathematical models of real life situations 

The application of these models to new projects and technologies •

– Relies heavily on historical data 
• Data is reviewed and important cost drivers are identified 

Regression analysis is used to determine cost estimating relationships 

Results can then be refined with additional data and extrapolated to new projects, 
technologies and processes 

•

•
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What is the TruePlanning® Framework?  

The TruePlanning® 
framework provides 
Programmatic & Analysis 
capabilities to any 
TruePlanning® framework, 
compliant cost model. 

•
•

•

•

•

•

•

•

•

•

•

•

•

Framework

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Analysis

Regression 

analysis

Budget 

Cost Risk

Schedule

Capacity Planning

Multi-Project

Metrics

Programmatic

Labor Rates

Escalation

Currency 

Conversion

Global Variables

Models & CER’s

Framework Compliant Cost Models

PRICE Models

Software Engineering

Hardware Development & 

Production

Systems Engineering

Operations & Support

IT Infrastructure

Project / Program Management

Knowledge Bases

Custom/Client Models

GUI

Usability
Wizards
Templates 
(TP/XL)

Charts & 
graphs
Standard 
input forms

Scalability

SQL Server 

database

Client 

Installation 

with local SQL 

database

Enterprise 

installation 

with networked 

SQL database

Interoperability

Open 

Architecture

COM API

Excel 

Interface

XML

Web Services 

API
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Space Missions Estimating Environment 

 
 

TrueFindings™ 
 

Cost History Database 
Easy Search & Retrieval 

Statistical Analysis 

TruePlanning® 2014 SR1 
 

New usability features 
Interoperable Architecture 

TrueMapper™ 
 

Map to familiar 
CES / WBS and compare 

 

Cost 
Databases 

PRICE Models 
 

Hardware 
Microcircuits 

Software 
IT & Networks 

Systems 
Lifecycle 

Space Missions 
  
  

TrueAnalyst™ 
 

Create plug-n-play 
models in an activity-

based structure  
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ABC’s of PRICE Parametric Estimation 

TruePlanning® Is a parametric cost engineering solution which 
estimates costs in support of activity-based costing 

1:N 1:N 

•

•

•

•

•

Cost Object 

What is produced 

Inputs describe what is 

being produced - WBS 

Contains activities 

Activities 

The work that is done 

Each type of cost object 

has different set of 

activities 

Each activity contains 

one or more assigned 

resources 

Resources 

• Anything you spend 

money on when 

performing activities 

Labor hours and 

material dollars 

•

  

Effort by Activity 
& Resource 

Resource Rates & 
Activity Adjusters 

Program Costs 

by Activity & 

Resource 
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Cost Objects – PBS Building Blocks 

 Cost Models are stored in 
“Catalogs”   

Each Cost Model contains a 
series of interrelated cost 
estimating relationships, an 
input sheet, activities and 
resources. 
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Space Mission Cost Objects 
 Space System  

Project Support Function Costs for Spacecraft 
and/or Payload 

–

 Space Subsystem 
– Subsystem-level Integration & Test (I&T) and 

Spacecraft or Instrument subsystem support 
to System I&T and Launch Operations through
On-Orbit Check-Out 

 

 Space Assembly 
– Roll-up of Subsystem-level Design and 

Fabrication 

 Space Component 
– Design and Fabrication via True Hardware  

Calculation 

 Custom Components 
– Custom CER implementations 
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Space Component Cost Object 

 Subsystems 
– Command and Control 

Communications 
Guidance, Navigation and 
Control 
Optics 
Power 
Propulsion 
Robotic Arm 
Sensor System 
Structure and Mechanisms 
Thermal Control 

–

–

–

–

–

–

–

–

–
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Space Component Cost Object 

 Space Component Calculator inputs generate True H inputs for:  
– Quantity 

 Prototypes 

Spares 

Operating Specification (Platform) 

Weight of Structure 

Weight of Electronics 

Manufacturing Complexity of Structure 

Manufacturing Complexity for Electronics 

Percent New Structure 

Percent New Electronics 

Engineering Complexity 

–

–

–

–

–

–

–

–

–

–
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Space Component Cost Object 
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Space Missions in Use 

 Estimate for Dawn Mission at Launch 

The Dawn Mission’s goal is to investigate in detail two large 
protoplanets – Ceres and Vesta  to learn their condition and 
history 

Estimate is based on technical and cost data collected from the 
CADRE and through interviews with Subject Matter Experts 
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Space Missions in Use 
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Space Missions in Use 
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Space Missions in Use: Custom CERs 
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Space Missions in Use  
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Space Missions Model in Action 

 PRICE consultants are currently using these models to perform estimates  validating  
several space missions against actuals 

– Validating Space Mission Models vs actuals for 16 different programs 

Modeled to Level III Breakdown, matching At-Launch Spacecraft and Payload 
configurations and weights 

Calculator input values derived from Cost Analysis Data Requirement (CADRE) 
Part-B data 

Outputs mapped to NASA WBS categories in alignment with CADRE Part C data 

Error-bands determined for total, spacecraft, payload and payload instrument 
costs 

Burdening and escalation normalized across programs 

–

–

–

–

–
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Conclusions 

 The Spacecraft Missions models combine the power of the 
TruePlanning® framework with a time-tested space specific 
application of the PRICE Hardware estimating methodology 

One-stop shopping for estimating entire missions including 
spacecraft and payload 

Models validated by their original creators and long-time users 
as well as by the PRICE team 
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Questions & Answers 

 To submit a question, please use the “Questions” 
feature located in your control panel, which you can 
access by clicking on the orange arrow on the right hand 
side of your screen. 
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Upcoming Events 

12 Aug 2014, Herdon, VA | Industry Event 
NASA Cost Symposium  
 
17 Sep 2014  | Industry Event 
ICEAA SoCal and San Diego Chapters - Workshop 

 

More details at pricesystems.com/events  
View on-demand webinars at pricesystems.com/webinars  
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Wrap-up: More Information 

Arlene Minkiewicz 
Chief Scientist, PRICE Systems LLC 
Arlene.minkiewicz@pricesystems.com  

 

Learn more about TruePlanning® 2014 

pricesystems.com/en-us/offerings/trueplanningframework.aspx  

Call 1-800-43-PRICE or email: robert.becker@pricesystems.com  

 

Request more information 

pricesystems.com/en-us/requestinfo.aspx 
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Thank You! 
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Introduction - TruePlanning® 

• TruePlanning® (TP) is an activity-based Resource Consumption 
Accounting (RCA) and Cost Analysis Tool 

TruePlanning®  Estimation Framework consists of: •

– TrueAnalyst® is the application used by PRICE personnel to construct 
reusable activity-based RCA cost estimating models 

TruePlanner® is the application which integrates the TP cost models with 
schedule and financial information through a robust software architecture 
and implementation called the TP Framework 

SQL Database contains cost models and saved projects 

–

–

 
TruePlanning® is an integrated set of cause and effect models.  It identifies 
the primary cost drivers through statistical relationships and applies cost 
effects through the use of mathematically sound algorithms.  
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Activity-Based Costing Definition 

 A special costing model that identifies activities in an organization and assigns 
the cost of each activity with resources to all products and services according 
to the actual consumption by each 

A method that measures the cost and performance of process-related 
activities and cost objects 

Assigns cost activities based on their use of resources, and assigns cost-to-
cost objects, such as products or customers, based on their use of activities 

Recognizes the causal relationship of cost drivers to activities 

Measures the cost and performance of process-related activities and cost 
objects 









Source: The CAM-I Glossary of Activity-Based Management, 1990 
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Estimating Approach Comparison 

Y

LOGARITHMIC CURVES

Y

X

Y = A + BLNX

(B < O)

Y = A + B LNX

(B > O)

EXPONENTIAL CURVES

X

Y = AE1=A2 E bx

Y = AEbx (B >1,A> O)

Y = AEbx (B < 1,A>O)

POWER CURVES

Y

X

Y = A Xb (O < B < 1)

Y = A XB (B < 1)

Y = A + BX

Y = AX

LINEAR CURVES

Y

X

Y

LOGARITHMIC CURVES

Y

X

Y = A + BLNX

(B < O)

Y = A + B LNX

(B > O)

EXPONENTIAL CURVES

X

Y = AE1=A2 E bx

Y = AEbx (B >1,A> O)

Y = AEbx (B < 1,A>O)

POWER CURVES

Y

X

Y = A Xb (O < B < 1)

Y = A XB (B < 1)

Y = A + BX

Y = AX

LINEAR CURVES

Y

X

Avg Annaul 

MDSNAME

Class IX 

Cost

Horse 

Power Weight

STRYKER $4,191.54 350 16.47

PALADIN $6,559.67 450 27.5

ABRAMS $28,417.17 1500 68.7

BRADLEY $6,955.52 600 27.6

FAASV $3,342.55 420 26.1

Traditional Approach 

CER: System to Class IX  

Parts Total Cost 

TruePlanning® Approach 

CER: Component Parts to  

Hours To Build 
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Framework Orientation 

Cost Research Content Hosted In An Analysis Framework 

Framework 

Model - Content 
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Hierarchical PBS and Integrated Models 

 The PBS/WBS is a hierarchical 
method of representing a program 
with component models  

How the PBS Structure is modeled 
determines how cost, effort, 
schedule and risk are reported 

Models can be dragged into the PBS 
and renamed to be more useful or 
appropriate 

Objects have a Parent/Child 
relationship 
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